PCR was compared with culture for the detection of Ureaplasma urealyticum in 50 specimens, including sperm, urine, and prostate secretions, from hospital patients with urogenital infections. Five positive and a further four doubtful diagnoses were made by culture, whereas PCR detected U. urealyticum in 12 samples. PCR also was faster than culturing. The increased sensitivity and shorter time requirement of PCR support its further development for the diagnosis of U. urealyticum infection.
Of the mycoplasmas associated with human disease, the Ureaplasma species are distinguished by their ability to hydrolyze urea to carbon dioxide and ammonia by the action of the enzyme urease (8) . There is increasing evidence that Ureaplasma urealyticum in particular is associated with a range of human disorders including respiratory infection (1), intrauterine infection (5, 7) , and nongonococcal urethritis (9) .
At present, the main method of detecting U. urealyticum is by culture, but the organism is difficult to isolate and requires special culture media (3) . PCR is revolutionizing the diagnosis of many infectious diseases, particularly those caused by organisms that are difficult to cultivate (2, 4 Samples inoculated into the liquid medium (1:1 bovine heart infusion-pig stomach pepsin supplemented with 10% calf serum, 10% fresh yeast extract, 0.15% urea, 2,000 U of penicillin G per ml, and 0.002% phenyl red, adjusted to pH 6.0) were incubated at 37°C. As soon as the pH of the medium changed, usually within 1 to 2 days, the cultures were centrifuged and the residues were transferred to plates of solid medium. Samples that did not show a pH change within 5 days were discarded and recorded as Ureaplasma negative.
Cultures transferred to solid medium (made up of the same constituents as the liquid medium with the addition of 1% agar) were incubated at 37°C in an atmosphere of 5% CO2. Developing colonies were examined microscopically. Colonies with the typical appearance of U. urealyticum were classified as positive. Others that did not develop typical colonies within 5 days were classified as doubtful.
DNA extraction from U. urealyticum standards. Dried standard strains of U. urealyticum (identified as UQ2, USC, and U7C) were purchased from the Department of Microbiology, Shanghai Secondary Medical University. They had originated from the Department of Microbiology, Alberta University, Edmonton, Alberta, Canada. The dried standard strains were suspended in 400 RI of STE (0.1 M NaCl, 0.05 M Tris, 1 mM EDTA) to which were added 25 RI of sodium dodecyl sulfate (10%) and 5 [lI of proteinase E (100 mg/ml). After incubation at 50°C for 1 h, the solution was mixed with 400 ,ul of saturated phenol (pH 8.0) and centrifuged at 2,000 x g for 8 min. The aqueous phase was then mixed with 400 ,l of chloroformisoamyl alcohol (24:1) and centrifuged again at 2,000 x g for 8 min. DNA was precipitated with absolute ethanol at -20°C for more than 2 h and then dissolved in 60 ,u of Tris-EDTA solution (pH 7.5). These procedures provided the DNA standards against which assay specimens were compared.
DNA extraction from specimens. Specimen samples were mixed with distilled water to a volume of 5 
RESULTS
A photograph of electrophoresis bands on bromide-stained agarose gel for two markers and for PCR-amplified products from the U. urealyticum standard and five specimens is presented in Fig. 1 . DNA from the urease gene in U. urealyticum which is amplified by the PCR primers used in this study shows at 460 bp (10) . The two markers at 458 bp confirm the PCR-amplified U. urealyticum standard DNA at 460 bp. By comparison with the standard, four of the specimens are clearly positive for U. urealyticum and one is negative.
A comparison of all results from the PCR procedure with those from the culture method is shown in Table 1 . Five of the 50 cultured specimens were positive for U. urealyticum, and a further four were doubtful (positive identification on liquid medium but no positive identification on solid medium). PCR showed positive test results for 12 specimens, which included all of the positive cultured specimens plus the four doubtful cultured semen specimens and one prostate secretion and two cervical secretion specimens that failed to culture.
On average, only 24% of the 50 clinical diagnoses, ranging from 12% of the urinary tract infections to 43% of the 
DISCUSSION
Although the combined use of liquid and solid media is thought to be the most sensitive culture method available, it has been shown in other studies (9) to detect only 80% of samples infected with U. urealyticum. If in our study the 12 positive specimens detected by PCR represented all infections, then the 5 positive and 4 doubtful specimens detected by culture similarly represent only 75% of the infected samples.
The lower level of detection by culture may be attributed at least in part to the generally recognized difficulties of culturing and isolating U. urealyticum (3) . The difference also may be related to possible effects of uncontrolled ambient temperature between collection and the beginning of incubation in the present study or to effects of other organisms during incubation or material present in the specimens. Organisms that die before incubation of course cannot be cultured, whereas the DNA of dead organisms can still be detected by PCR. The reason four semen specimens detected positively by PCR were detected only doubtfully by culture in the present study is a matter for conjecture, but it may have been a consequence of other organisms or material in the specimens that progressively inhibited U. urealyticum during incubation in the liquid medium to the extent that it could not be cultured in the solid medium.
In addition to its greater sensitivity and lesser dependence on careful specimen handling between collection and testing, PCR had a further advantage of faster determination. Assay time was reduced from 2 to 3 days for culture to 1 to 2 days for PCR. On the basis of these facts, the PCR shows considerable promise for the rapid and specific diagnosis of U. urealyticum infection, provided that there is sufficient demand to justify the cost of a thermal cycler and the requirements for more costly reagents than are needed for culture. 
